Alaproclate acts as a potent, reversible and noncompetitive antagonist of the NMDA receptor coupled ion flow.
We studied the effect of alaproclate [2-(4-chlorophenyl)-1,1-dimethyl 2-aminopropanoate] on the N-methyl-D-aspartate (NMDA)-induced changes in membrane potential and intracellular free Ca++ in cerebellar granule cells by using the fluorescent indicators DiBaC4(3) and fura-2, respectively. The NMDA-induced responses were blocked by the 5-hydroxytryptamine reuptake blocker alaproclate in a noncompetitive manner with an IC50 value of 0.3 microM. The effect of alaproclate was stereoselective because the S-(-)-enantiomer was more potent than the R-(+)-enantiomer. The inhibitory response was rapidly reversed if alaproclate was removed by perfusion. The same was the case with the reversible noncompetitive NMDA receptor antagonists dextromethorphan, dextrorphan, amitriptyline and desipramine. The inhibition caused by the noncompetitive antagonist dizolcipine could not be reversed by perfusion. The glycine-sensitivity of the NMDA response was unaffected by alaproclate, and high concentrations of glycine were unable to reverse the inhibition of alaproclate. Alaproclate also did not affect the sensitivity of the responses to Mg++. The results suggest that alaproclate, which has previously been in clinical trials for depressive illness, acts as a reversible noncompetitive antagonist of the NMDA receptor.